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<Z9> #^2 0 !) 0 - 5 0 3 7 5 3 

4 -> -v *ft*tt*t: ill?, r*m~ -t»K ft, MXli-^? nfcapS 
K J: «K frSe, &KXJ27 ~- »j > ^ £ *ft£U J: «) N 77?nSia 
J? . fc»o&IS t £ 4 &£f t tit), 4Tt J: * EG S * 4 £ t 6*? § 

^#<oit«*^^4^««)v^ft^e>^t)g* lis*, -im>m&^ * 
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QCj mm:2 0 0 0 - 5 0 3 7 5 3 

rik i:t? 5 ? o^s-^af ig© i$n * tfi a ti * ft * ® x 

*£ffi<binary masking techiiques)^^T^^^i-*o X&W<?>%m& 
ft* «-5c^ 7. ? f£ft x*#«*«lJ9L#*£i: Sftftcg^ tift 

H2AK*tJtiU, S«2 2. 24. 26, 2 8. 3 0, 3 2, 

3 4, 3 6, 38, 40, 42, 44, 4 6, 48, 5 0X^52 tf s l£>t£ ftT 
^4, 8, 40, 4 2, 4 4, 46, 48, 5 0.^.^5 2 Ji, 0 2 B HiS 

S*ith * J: ? x ? s ft, «*A HU . 7, r IMfXii^^ 7 * 

2D^*TJ:9 KW*2 6, 2 8, 3 4, 3 6, 4 2, 4 4 , 5 0 5 2 ri f -<? 
3 ft* A o if £?M &ft, IfcfrB SrEtHWftKES I- 0 2 E 

ft Jt ©iffSo 7 ^ - *±ift 3 * * » K ^ * 9 if L- ^' I * ft * , 
69 fc MS^A9 ****** jE«KSHfc»K Ifrfr^ 7* 9 »«ttffl & ft * ft* « £*ftf|| 

* i t a*s «# c si mm $ ft * -e* a 9 * 

^S-B^^aes^ft^, ^3 0 , 3 2 , 3 4 , 3 6 , 4 6, 4 8,5 

0x0*5 2 a, flfe^-AS^B^aejiKttJasft^i^t^s^Ai? t^v^T, 

S2F (-*ti ft g.itCli, Wfcfc Kis ? ft 

, m 2 G (w^-tffj&^ff^c *0>&, f»ii£2 4 , 2 8, 3 2, 3 6, 40, 44 
, 4 8£0^5 2fi@2Ht^Tii Kvx* 3ft, fcfrD***lft*>$S-e*tlJ* 
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(31) «S2 000-50375 

iUz&^nn TV- 3 ^«>U«S L#£ -7 x ^ gitSLTi/i £ Q 

#35cf*fa (non-binary technique) £ a, UftiStiS'©* jt-pftKo^T 

£,<, g|3A^-f<M^, £«2»±, 5 6 , 5 8 XCFS OtfKtt 

it, 03 C^Til !£#*<> H3DK^Ti: i C{Rtt5 4 £^7,?f 

*frC*«fll«*fcE$U 03 G^-TMSHI** i»K, B3R 

&H^@£jIL, ®3 It^tlitjiM*. #&vWL%'&&m±?ym®^&%i 
M$ ftfc«UftfcEi§&ft* t , *ft&tiU # < ©H4*S*® l ^fWS:ii''T 

64, 66, 68, 70,72, 74, 76, 78, 80, 82, S 4, 86, 



88, 90, 92, 94, 96, 9 8 &CF 1 0 0 #S»t 6*i.T'/> S 0 jg£ 6 4 , 
68, 72, 76, SO, 84, 88, 92, 96, 9 Sltf 1 0 0ffl4 Bt: 

o 114 DUjgt-rJr^tcme 2, 6 6, 72, 74, 80, 82, 88 
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(32) mt2 0 0 0 -5 0 3 7 5 3 

i4F»J:^:fi|l6 4 , 6 6. 7 0, 7 4, 78, 8 2 , 8 6, 9 2 , 9 

o l^&ft, f4(?37A^^LTE4 HU^-ti: i Kfftt6 4 , 6 6, 7 0 
, 76, 78, 84, 88, 90, 9 4&CF9 8^a? U ftfrDfrStbSlS* 
KffifcU l4Ii:gt|M|^ L***fc, 0 4 J C^fJ: ^ KiS«6 2 , 
6 8 , 7 0 , 7 4 , SO, 8 4 , 8 6, 9 0 , 9 4 1 0 0 £*8> 5 <Z>^7, 
v**U &0E*fctiii3ii«UEj£U @4 Kfc^fSiifcfcfc. iSt, ®6 
©-77^^^^T04LI^Ti:Tt:M6 2, 6 8, 7 2, 7 6, 7 8, 8 2 
, 8 6 , 9 2, 9 4£<? f 9 %^7,? U ftfrF *£tiJPJ£K£S£U H4MC 
* t fS it * t# * <, *t # <0 tl A: ffi j§ ¥ il £ 

:^f'i*o §?7?>E££, i«4^*tiLT, i^ ! l!)100 

A^S 1,0 0 0AU*>fcA43£JB£: LT^ji-.&^tHtai^*4ii^-ei4, 

<«S4S It* « fc> T Jt^fc JSJ ^ Ti^:IiSHTli«M«lS«7l'- * 

^J: ^%^^mmiJ¥i^n^m^Biy^^Cm^imTOKlPL 5INTHE5ISOF N 
WEL MATERIALS) J £ Jfyi 1 9 9 4 £ 1 0 S 1 8 B#flJ©#g#ttlilH*0 8 / 
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(33) mi2 0 i) 0 - 5 0 3 7 5 3 

3 2 7, 5 1 3? Ut3SASS#-t 14939-000400) fcKfc* JtT* 

1 , 0 0 0 £ffi*.*S:fcfcS*ar&?'f r^;-*, filx.*** Hjc (ternary) 

afc*t*n^i 32 rt©at*ii* hie-?** t mux, yxcfz 

#fofcim4»l6Llll£i-*£*::& s, ?g4'> J r7 N 1 3 0fctt*Httt&*lT^4 
o ffi L< li, 1 cm^HtlK J: «jfff 4 L < *i, 6cm*JH»* 

- r- 1 5 2»%& 0 h 1 5 2UU '/>f i^MO^ S-HD/l/- h 1 5 

AM^^ii, Hp/P- f t->- Y 1 5 2 t £>|Sj t li ■, 7:^~7,a'H'it/^t~^^ 
fry 4<4n, 

7An*S, ^< U, -€-*i(J, X*Wa'*Y^"lRlfl>^-fii^K^*-tg<?>jE 

ft L <> J « Kftffrti 2 o<*>-> -r ? * - /Xf A^jf «> (iE^v ^ 
*©ftij0> TLJ *«DE1li A* £i li£ 
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(34) ^2000-50 3 753 

X / Y v- * ; y ?-77?t M^ffl*-^* ffl T , <a J** & ^ x * 

*f 5-30^?^^>'^ 5 ^©flft 4 S# K ■o w T 5 * <©5d 4- fit & 

* t IS St £\ I^x*^f*tA?-f h*3-£T (@1 OBCfetfS 

* 1 a? S H * i $ 4) SP^-F <o^fl*e3IS©^ffi^ 1 / 5 £>IS 

& 1 5E£ «J» 3 SlEtf'S I *l* X / Y t-;?-t t flfJt #\ B 1 
±I£ X / Y yt??-y7fA!i, J: «? $ - jc? * ? fit* i ffl^-fr 5 

v 9 - v 7v f- A £^ n Si:, 2 ftwftflOlSi^S i ft * 0 fcT, iP/k- 
A'Ltf Ll*ff«T**o 1 ftv- M&Sto-fllJ&'H 1 

CP Y £160 tf> E£ Cimii »^ § , i *i U l t? -its ft "7 7, $ <r>m^ frU M 

ftfe^f ft - 5c v x * t $ itT mm Z H & £ t K SB £ T , X / Y > 

* ? * - v X r A 14 , J£3* t a A ^ * itT K « J3 & tlfc & o m 

£ i3 %3ctt I:va? 3& ! £if it & i: « ft ft K ^ 3 ft fc^r 7,^ £ ^« £ 
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05) mkZ 0 0 0 - 5 0 a 7 5 3 

>- ^ t # ^ t « * m-r £*e> t~ . x / y v * y * - >■ * r * & © t ^ 

T, Tl/-_h©gEii«>aSfJl, 180(1, lf*>, (8X5) x (5X3) X (3X 
1) 1 8 0 0 k~ £p£T*fc»K* S«©SS**S«I 

oT)64 4 Owfrt&BiwSSrtftfT**** 5 ©5!l 

*fflT*wt4«-C§ J: i, 8^5t^t7C*S^!5 5 o^Rfit **tt*ft 3 U 
, frfci&o Tiilf & fti^ 5 o^)5£*i *> 3 ^^i'ft*§?5 5. 

itlt£ft&o i9(:St^?yAfiffflw, 1" xi" offlWU-^Tdig 

ma***** 5 a/ b tNfc $ , *B(io^^T»Jtwps* i 2 a-?& £ 

x&aftli* 2 3fro£*ftemt:#LT3 4-e**» £<©ttli, 3 

4 © ^ * ? « » k &m n * i t ^ * v ^ ±e« x / y -> 

* ? * - X ? frfflu it, 1 5lMj<ag*Ei|lf H t90 ^X^^ST?*** t 

ISOftli , 5 0 KM4> L , Jf^^H Si 3 3 frC *0>T*. 
So' < pTi*!-> t'?^^?-/XfA 2 0 0 ©Aft:ft*^aS»t:^1-«, S 5 U 

) ±Kffifr£tfMfc 3 TPSPJ 2 1 0£?^W1~&2 *t^*rlRJT£ v 

*^*-TX? 2 0 2, 2 0 3t'^tf« v^';?-7X^ 2 0 2 ! 2 0 3KJ:*? 

0 3 11, •fitP>«|IJ«>|SP* 1 ft^XttI^fc4*J: : j ^^f^Xiil 
3 
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1*8*2000-503753 
T-Oo I^C^f^yf^-^^Eoa, 2 0 3*', 10:^x.*J:tU 
J: *K b**a*J|tfiLtMt»3ft4fcr?;ftTi'*y 2 0 2, 

K1£^t& J:il^ ->t^"V7? 2 0 2, 2 0 3 © 2 oii X - U 
fMBU l|->t? *-©2o«Y- Y*Wt#ftti, + ? 2 
0 2, 2 0 3 «WS ii, ii^, ftl^mHlOmmi If i t < IdU ft 1 0 
Am^5 0;inia^ y^;^?A?2(12 f 2 0 3 ^. Wltf, 

'/vAfy?, 'ttffi, -> *J 3^, £8? . SMS #7 x^fr^tMSttfcllfr 4 % 
Reo^f ! nmotlJ:^ **>#3fcvx;?&Sid\ ^SrSU&BfclH&sfr- 

it, i/+7?-7X? 2 0 2, 2 0 3i±, -tft-eti? A 2 0 6 
^MSHtlliWy ^ 2 0 4 KflU^KSsaSftT^*, 

2 0 ftlS (H12A5CFB12Bt*I©if:} ©Hv^rtUflJt 

»Ms *t ft * #*S* £ -*f t ? ft* <, v' * ? ? - ^? X? 2 Q 2 r 2 0 3tf, 

^L<ii,Ha2io *»«i-4jft^* i RP2 1 omK&&mm%>M±v:<-m 

*> , £<r>&Mfr h*W K 4 i f: * < J: ? tc , KM L- Tib 46 

ftffl 3 ft &*ftlf ^^4o^>T£&Kg?& o ■> *??-'7X? 2 0 2 1 
2 0 3 ^TiiJSEiSi S«t ©raoEfcau ft 0»2 Icm, SfiK 1*. ft 1 
^ n > - h 2 o 0 ^-f * tJ jt - 1 JK J: ^ I? I t < te, ft 5 v -i 9 o j* 

i7C^x?2Q 2, 2 0 3 tgltJ <fc i fcfMft ->-r 7 * - 
-^? 2 0 2, 2 0 3K&tt?ftfc4'&<£'i>2'3t ffi 1<J2, 4o©7*f 
^^^^ (B)P*-f) «SW4*JtSMiKfe^Ttt, 4^t^T©-> 

^:/^7a? 2 0 2, 2 0 3li» S^fc*frLT»£fcfM6*ftff*o La5**U 

HftitSi^: & * 2 o ©SIT * <0 T £ -f- j j.- 9 ©AjW&S*?* £ 
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or> ^2 o o o - s o a i s s 

SBISMS> xf? <£ i®**>fc*©Xttft3s£ ttfc'^fEISSMS 

-?7? 2 0 2, 2 0 3**Jt«Lhoasi§ltfc{ai*Kffi1fiL#«>J:T . 
7 2 0 6 KftLT^fi-f LT, ^7jf-7X?2 

0 2, 2 0 3 * ^1£±<?>iife 3 it 'CvSHO-r * , i ? I T , v T * * *- ^ 

v t 7 * - ? & CF/X RJMftK ^H^iHt i^, f£t 
SfiHSli&TS* L < l^^-T^o LjM, 9r£u «£ <K § v v y ^202 
, 2 0 3 lift£KB*s 3** v * 7 

-6 i ta^aa. witojftjjj&qi^caftiiflr^ *aftsft/kfiu**;Ea&*i* 
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(38) 1*^2 0 0 0 - 5 0 3 7 5 3 

7? 2 1 2 v^y^-^7;? 2 1 2(±, Wjlif, If $ms£^0 : ^2 1 

*- 2i2ii, g«2 1 3Xiift&2 1 3<oasfesnfc«i*tts^oTii: 
aus-fo k »ft i t&bex is ^a^mss $ it * gig o t » s x (iasjfta'SHt 

T*^g52 1 5Z&rtLi-&Z.k$qmt-*Z>£$K.}iL%-*imz#&Zt&"?& 
& (@7Ai'#M<0ii) c y^;^7A?-/7fU 1 Oii, Httl. 
itfi)l«7 7 ? ( 18**1*) £ i §* 9 »ini/v;?--7A? 

2 1 2i<Dft*-fr*>S;K.T, HftLfcttatt^^^U^ HTBKjSf^S-e* X 

ff*U****«UJ3V*t\ StSff/Xii-^t^-^i? 2 0 2, 2 0 3 

:t#ti4, flttr* A,,ByC.«)ft*©iB**, 1 = 0-1, y = o-i, 
■t\ f =— ?e) -es&i-* it :©-/^f iKfiv^ 4 £j-%dji£ 

xB y C z^J:oTia^-r*ii30 5 T^-& o A. B. C. D&tfEli, 4-t£3I 
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(39) #S2 0 0 0-503 7 5 

C t **T § « o fll^SlI & -ii , C -T t: lam £ ft £ Eis&*<o ^ f ft £ £ ^ 

a K-f^E^*m ir^^-r^mu a £-r * £ & to a * sunt * * ^ u 

JR£*±fc jEW K ffi < <<S -e* *«> li. EES!**© r k - *3fc£Kfg < 

o€ftH)i|[oA#*5 -> * -y ?-^7,?i±^ z. ft 6 o£Kl A 

*L4ttittf4&'3rn. IU, T <ofl*«>flH*«\ #JHv- * ft* 

<o ur $is=£ r^t- * /= © k , r± j x H r.e^j 

t SfeT h ft K> K , 2 -o CO£##i 4 #BB^ - * «± tC 7 I < g£ S S ft & 

„ ^ft£<o&^l££?ft£B#, S^fc&U^o + io^&Se 

5 ftfcSUfc^iSft-v ? T^jt %ft*o W^jEW^ESSr^TS - t fcJft It 

*fc»t, H»ja^-^*»ro ift%»--6, jft^-tie 

^ © $ m * S'h K T * i t § 4 „ #]= - ^ ©ffcli , i+jtft u * it * * 
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(40) 4*^20 0 0-5 0 3753 

^^Iteccj&U, *S0<o«y*M«>£Wtt, €S&*i4^i*<^v*KSD 

3L<Ji, lmmtlT^-^-f*4» fliff, 1 0 ? m 1 0>ffl&&9Lm $ ft 
&m£i: -HBlJ«iB#H*>Hlllii» 1 0^mMT©i-^ v ?l>J 5 Mfc, -fc^M 

T4<> U'-U ftW/tJ-t^ /P'A'/etA) HJswT, & gill A 

**fflf-* ifctfiBSK* *) #4, 

*->*r^-1?l^ib4<, ^J-i^yxt^ft S^ffi^*ic*R3**S*»t 
jfc* li , ±S > r a * -h ffri-m I XMm.it LftiiiA'SSttc 

±se&a as v * * J*?* t <m&4r*>* % ft 4 nrntrnm ja* ? ^ m n 
<?>m * ©^*ae * ft at «h*± t * *4 a * t a ^ § 4 

it¥-&%<0 AmfjT* 0 - 4 i £ 6*? § 4 o i*. » -f =f V - U !i 
it f> ® Kfr^t- a , jfetfLt «>Sfe 3 ft k ®e± t: a * © j£#«>fc£ t * 

^ 4 C*Cffflt-& it^'Ci 4<, ^iW^tfif* £ t 4 
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(41) ft* 2000-503753 

(Handbook of Thin-Film Deposition Process and Techniques) (/^X-a 1 '/ 
*) v- 3 > (Noyes Publication) ( 1 9 8 8) ) *#ffiti S *t£i<* 0 iftiif 

(2) «JRt*©ffijf&iR^^it«it:»mL» (3) s&ft*£1£3nS±U 

£«&aa«>ttitti 4* ffl '«■' 1 z. t *«, i%m;mu}. 

Ml H\ $MM&y ■fl^K JTftf ~ A , foW, RtfXHt r f a$*c £ ^ Sn 
»S*U4oi*, tCFU, 7-*, fiultv-f ^tfk- W*5Ji*o *&?!<o 

k - -f - * m V* Tff to 4t£ 0 * <o J: 9 * V " K is ^ T , * 4 C 

T ^ a - fcS& £ B 4 £ £ K £ *K 3*Lt Kfi * IC & i t 
U J: 13 8&$ft ^ SilS?4 8t &-f * i £ -e* Z 0 x /<« -y ? 'J > tit x /< 7 
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(42) «*2O0O-5O3753 
T, *v- Ktr/ - Kt©Mt:S^RFXIiDC«ffi*9Jlll'r*itKJ:'J, 

I i X ^ 9 ') y ^©tt^Wt** » -f * > tf - A * y * ') > (J „ 
4 * vjfit: £ ») ft* iOT'f * ^ s /7 7:-??4 n r_ t Srft^T±|£j&ffi 

t sHfir * <> s« ji k nmt mm & * * k , a&o * ^ ? ? *? >- t« a. 

ar, ^ * - ? * 'j > ^, g.E5t*x a ? * >; y ?*$) 7ji(fm?>m~wtm 
- f: 4* 3 K . & >■ t -y^-^^^Xli &®rf Sift iSB^*T 

E3£ ?£ R 0?* A -j, ^ .) y ^f£fl5 1; jq T , v -r y * - v * ? £ ffl-fr * T -ft 
t ffl w 3*K J: Hft<*>£« fr £ tr . « 

, X >t y jr >) y CF C V D K AH 1 T , ' feaft "=7 * ? f£* t 

, yv--yr^ 72-3-f^7, a- yv, .E£tj- 
£ tfx tf y - * vltt **» * Jfl ^* 4 * * * **» S *4 fc£ ftffl L IS * « 
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9^2 0 0-:)" 50 i 



^-{t^^HwE^At'^^ft^^o £StfMttf*BKJ3^Tli* /X,i^£& 

±l£t£*& u jq x , & *it ^ & * -f 7 * >• 'j v y ? 7 it 

f^fitsiH^^c fcfttw* *x.»f* 

[Szej co y L S If^Dy- (VLSI Technology), yu- 1 JV (McGraw-Hil 
1,1 (1983) KdMead)^<7>VL S T ™>^r A a PI (Introduction to 

VLSI Systems) (t f-f v ^ - y * X •) - (AttfswFwesley) ( i 9 8 0) ) * 

h ^Sy^K\ 7 * f bv'A y *&%L%'mK.im U ^(07 * K i-'vx h * 
S#*g#±«gf&SW)Ufc*»U B6ffT*7* r Pva f^ft^t*. If) 

gtfdis&u t£w L > ^^±t7*h v -y x y tmm U %<r>?*Yv 
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C*4) #^2 00 0-5 0 3 7 53 

y v -j x y <r>-\\ $ iz * #a 7 * ^ k v * h *J§^* i i jftt-C # * . *<o J: o ft 7 

* f V >r -Watt, £«±fc*&*#*©7 k 

i«yAfA^if?,:i: § £ 0 *^fiD 1 -o <?>^ & T , if It 

* - * ^mx » c £ t . itn^xf At*, mm 

BP S-ii fc-> * ? * * fcffl^TtitJHr Jfc*£&o TlMfe/"** - 

l-& 0 se^1\ SMbl-**** -ft*ft> if ? ^Tt&W- $&&?-t § & 0 tit 

fc*>K® cn&ttt&m estate* oaK«faj*±u 

^®n«^^n^ET3B«fe-r* rim So 

LT W-> Hi VLSI*. & *\ C KKiS 3 *l4 ^ - £ USS-f ^ § ~e 

^h^tgt k - s k fflv^iima, i w^ifiHiu * ^ 
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(45) 10*2(10 0-5 03 7 53 

Tyfl DB K g n X , £ * ^iiJta* 1 -5© K S-o T ^HtT & f* & * 3 * * 

A. TJV-f ^-^51 h xn?/ >Jf >^yXf A 
H 1 2Alffl 2BJ3-, *&IJJ f?^^? 'J ^y->7v 

0" u To r rMl 0"'To r rl TKfi#gftfc?-y? MSRK* M*« 
Ailflt, flxtf* 7*^, a**©^^«)#*T*CE|iJlil-S-4ii:H 

-#K, *£T»«j&£2 5 6*CSf41n7ty/ , »- 2 5 4 , *;ty*jfi 

fc*e>«o3t«^*tf3ta 2 6 o fr«-r**-b7'^Xtt#ffi2 5 8 %mL&<> ¥ 

'J y?*s7,7 A2 5 Oli, Sfc. g«G-K0??S2 6 2, *Ift-77?42 

i^rty/'j - 2 5 4 a f ^ i' xix ii 7 - ^ ^ w 1 1 4 y d t a 
u a * h fell »•« 6 ft h & tz ^ v > feitflli^ i ^ r 

-fc^ /') - 2 5 4 l±, 7"o-tA#A^l2 5 6^i:fAt«/ii6^^AP (H 
, JO 1 , ru-tr^#7,^Pmi-afc^©^xtHD (@*^f) ^tfo 
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(4oj #8*2000-503753 

£ ') > 5 2 fi\ If i L < (i, 1 ELko* h 2 5 7 1 
KOI.S, TMn Film Products, InOjjr.fcgg ■? ^ y £ (Mig 

? * v ^jt (Ei 3^0=1 4 a^^x/^ * y^iefr^LT^*) * 
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